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(54) ENGINE CONTROLLER FOR WORK VEHICLE 

(57)Abstract: 

PURPOSE: To prevent an engine speed from its rapid change by 
commanding a manual mode when a target engine speed of a speed 
setting means is changed in an automatic mode and ac(justed to an 
engine speed or less stored in a memory means just before 
selecting to the automatic mode. 

CONSTITUTION: A slow down enable switch SDE. which can be 
selected to a manual mode for outputting a command so as to 
obtain a target engine speed set in an accelerator lever 9 and an 
automatic mode for outputting a command so as to maintain an 
engine speed by an engine speed sensor 6 to the set engine speed, 
is provided. A slow down switch SD. which can be selected to the 
first condition for commanding an engine speed stored in a memory 
part 8 just before selection to the automatic mode to the set engine 
speed and the second condition for commanding the target engine 
speed to the set engine speed, is provided When the target engine 
speed is changed in the automatic mode and adjusted to the engine 
speed or less stored in the memory part 8. the manual mode is 
directed. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] A rotational frequency detection means (6) to detect an engine rotational frequency, and the 
manual mode it is directed that become the target engine speed by which a manual setup was carried out 
with the rotational frequency setting means (9), The mode change-over directions means which can 
order it freely a change-over with the automatic mode it is directed that maintains the engine speed 
detected with said engine-speed detection means (6) to a setting engine speed (SDE), In a storage means 
(8) to memorize the engine speed detected with said engine-speed detection means (6) in said manual 
mode just before change-over actuation is carried out to said automatic mode, and said automatic mode 
The 1st condition of making into said setting rotational frequency the engine speed memorized by said 
storage means (8), The rate means for switching in which change-over actuation in the 2nd condition of 
making into said setting engine speed the target engine speed set up with said engine-speed setting 
means (9) is free (SD), The control means which performs control of an engine rotational frequency in a 
setup of said automatic mode and said manual mode, and a list based on each directions information on 
said mode change-over directions means (SDE) and said rate means for switching (SD) (7), It is the 
engine control system of preparation ********. Said control means (7) In the condition of being said 
automatic mode and changing the change-over actuation of said rate means for switching (SD) into said 
1st condition If the target engine speed of said engine-speed setting means (9) is adjusted in the larger 
range than the engine speed memorized by said storage means (8), said automatic mode will be 
maintained. And the engine control system of the activity vehicle constituted so that it may switch to a 
manual mode if said target engine speed is adjusted below at the engine speed memorized by said 
storage means (8). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

The manual mode directed that this invention serves as a target engine speed by which a manual setup 
was carried out with an engine-speed detection means to detect an engine engine speed, and the engine- 
speed setting means. In said manual mode just before change-over actuation is carried out to the mode 
change-over directions means which can order it a change-over freely and said automatic mode with the 
automatic mode it is directed that maintains the engine speed detected with said engine-speed detection 
means to a setting engine speed In a storage means to memorize the engine speed detected with said 
engine-speed detection means, and said automatic mode The 1st condition of making into said setting 
rotational frequency the engine speed memorized by said storage means, The rate means for switching in 
which change-over actuation in the 2nd condition of making into said setting engine speed the target 
engine speed set up with said engine-speed setting means is free. Based on each directions information 
on said mode change-over directions means and said rate means for switching, it is related with the 
engine control system of the activity vehicle equipped with the control means which performs control of 
an engine engine speed in a setup of said automatic mode and said manual mode, and a list. 
[Description of the Prior Art] 

The engine control system of this activity vehicle is used for controlling the diesel power plant of the 
tractor equipped with the tiller. When a concrete example explains, in the case of the conventional 
tractor Usually, if the slowdown enabling switch (it is equivalent to a mode change-over directions 
means) of the operation section is turned ON at the time of transit or revolution and it switches to 
automatic mode The low-speed engine speed suitable for the condition of a light load of having raised 
the tiller is automatically memorized for a storage means. If the target engine speed of an accelerator 
actuation implement (it is equivalent to an engine-speed setting means) is set if possible as the high- 
speed engine speed suitable for the condition of heavy loading which dropped the tiller at the time of a 
subsequent tilling activity By henceforth, change-over actuation of the slowdown switch (it is equivalent 
to a rate means for switching) interlocked with rise and fall of a tiller It is made to be switched 
automatically at two conditions in the 1st condition of maintaining the engine speed of the low speed 
memorized by the storage means, and the 2nd condition of maintaining the engine speed of the high 
speed set up with the accelerator actuation implement. 

If it is in the engine control system of such an activity vehicle, shortly after carrying out change-over 
actuation of the mode change-over directions means to a manual mode side in the automatic mode of the 
1st condition, no matter the target engine speed of an engine-speed setting means may be what engine 
speed, it switches to a manual mode. 
[Problem(s) to be Solved by the Invention] 

Since a setting change is artificially made in order to set up the setting rotational frequency of the 2nd 
condition after switching from a manual mode to automatic mode, a rotational frequency setting means 
becomes a different thing from the target engine speed by which a manual setup is carried out with the 
target engine speed and rotational frequency setting means in the 1st condition. 
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Therefore, if it switches from the automatic mode of the 1st condition to a manual mode, directions will 
be made in order to switch an engine speed to the target engine speed by which a manual setup was 
carried out with the engine-speed setting means from the target engine speed memorized by the storage 
means. In fact, the situation where an engine speed will change a mode change-over directions means to 
an increase side suddenly if change-over actuation is carried out will produce carrying out change-over 
actuation from automatic mode at a manual mode for the purpose. 

In order to prevent such a situation arising, in case it switched to a manual mode from the automatic 
mode of the 1st condition, after bringing close to the target engine speed which carried out a 
modification setup of the target engine speed by the engine-speed setting means, and was memorized by 
the storage means, it is necessary to make it switch to a manual mode from automatic mode, and 
actuation was troublesome. 

This invention is made paying attention to such the actual condition, and the purpose is to cancel sudden 
change of the engine speed produced in that case while simplifying the change-over actuation to a 
manual mode from the automatic mode of the 1st condition. 
[The means for solving a technical problem] 

If it is in the engine control system of the activity vehicle concerning this invention In the condition of 
said control means being said automatic mode, and changing the change-over actuation of said rate 
means for switching into said 1st condition If the target engine speed of said engine-speed setting means 
is adjusted in the larger range than the engine speed memorized by said storage means, said automatic 
mode will be maintained. And if said target engine speed is adjusted below at the engine speed 
memorized by said storage means, the point constituted so that it may switch to a manual riiode is 
considered as the description configuration. 
[Function] 

In the automatic mode of the 1st condition, a modification setup of the target engine speed of an engine- 
speed setting means is carried out, and if adjusted below at the target engine speed memorized by the 
storage means, it comes to direct a manual mode that there is nothing with change-over actuation of the 
mode means for switching being carried out. In addition, when the target engine speed of said engine- 
speed setting means is adjusted in the larger range than the engine speed memorized by said storage 
means, said automatic mode will be maintained. 

That is, in the larger condition than the engine speed memorized by said storage means, it does not 
switch to a manual mode, and if said target engine speed is adjusted by the value lower than it, it will 
switch to a manual mode automatically. 
[Effect of the Invention] 

Therefore, it is the easy actuation which carries out a modification setup of the target engine speed of an 
engine-speed setting means for the change to a manual mode from the automatic mode of the 1st 
condition, and, moreover, can carry out now in the smooth condition of not causing sudden change of an 
engine speed. 
[Example] 

The case where the example of this invention is applied to control of the diesel power plant of a tractor 
as shown in Fig. 3 is hereafter made into an example, and it explains. 
As shown in Fig. 1 , the diesel power plant (E) is constituted by carrying out modification 
accommodation of the location of the control rack (2) which adjusts the fiiel oil consumption of a fixel 
injection pump (1) so that modification accommodation of the output rotational frequency may be 
carried out. 

Said control rack (2) is connected with the solenoid (3) as an actuator which carries out location 
displacement by the stroke proportional to an exciting current. 

And the rotational frequency sensor of the magnetic formula as an engine-speed detection means which 
carries out a detection operation to the tooth part of the gear (5) fixed to the crankshaft (4) (6), So that 
the engine speed of said engine (E) may be maintained in a setting neutral zone to a target engine speed 
(nO) The control unit (7) as a control means of the PID-control type which drives said solenoid (3) based 
on deflection with said target engine speed (nO) ordered the engine speed (n) detected by said engine- 
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speed sensor (6) is formed. It is constituted by the so-called centrifugal-spark-advancer equipment of an 
electronic formula. 

A slowdown enabling switch for said control device (7) to choose a manual mode and automatic mode 
(SDE) (it is equivalent to a mode change-over directions means), (It is equivalent to a rate means for 
switching), [ that it is / slowdown / a switch (SD) for choosing the high-speed condition and low-speed 
condition of an engine speed in automatic mode, and ] The storage section (8) which memorizes a 
detection engine speed (n) is connected with for accelerator being [ which was constituted so that an 
electrical-potential-difference value might be outputted according to an actuated valve position ] a lever 

(9) , and (being equivalent to a rotational frequency setting means). Whenever a slowdown enabling 
switch (SDE) is operated, it takes the gestalt of the so-called momentary switch switched to two 
conditions of ON and OFF by tums, and it is formed in the operation section. If the rise-and-fall lever 

(10) of a tiller (A) is operated from a center valve position to a rise side, change-over actuation will be 
carried out in the location of *L', and if a slowdown switch (SD) is operated from a center valve position 
to a descent side, it is constituted by the location of 'H* so that change-over actuation may be carried out. 

If change-over command actuation of said slowdown enabling switch (SDE) is carried out at OFF, said 
control device (7) It is set as the manual mode it is directed that becomes the target engine speed (nO) by 
which a manual setup of the engine speed (n) detected by said engine-speed sensor (6) was carried out 
by the accelerator lever (9). If change-over command actuation of the slowdown enabling switch (SDE) 
is carried out at ON, it v/ill be set as the automatic mode it is directed that maintains the engine speed 
detected by the engine-speed sensor (6) to a setting engine speed. 

And in the manual mode just before change-over actuation of the slowdown enabling switch (SDE) is 
carried out from OFF at ON, it is set up with the accelerator lever (9), and it is constituted so that the 
target engine speed (nO) which will be detected by the engine-speed sensor (6) may be memorized by 
the storage section (8). 

If it switches to the 1st condition will make into said setting engine speed the engine speed memorized 
by the storage section (8) if change-over actuation of the slowdown switch (SD) is carried out in said 
automatic mode at 'L' and change-over actuation of the slowdown switch (SD) is carried out in 
automatic mode at 'H', it is constituted so that the target engine speed set up with the accelerator lever 
(9) may be switched to the 2nd condition carry out as said setting engine speed. 

If it explains in full detail and change-over actuation of the slowdown switch (SD) will be carried out in 
said automatic mode at 'L*, by the control device (7), a target engine speed (nO') will be read from said 
storage section (8), and the 1st condition that drive control of the solenoid (3) is carried out that the 
engine speed (n) detected by the engine-speed sensor (6) should be maintained to this target engine 
speed (nO') will be chosen. Moreover, if change-over actuation of the slowdown switch (SD) is carried 
out in automatic mode at 'H*, the 2nd condition that drive control of the solenoid (3) is carried out that 
the engine speed (n) detected by the engine-speed sensor (6) should be maintained with a control device 
(7) to the target engine speed (nO) set up with the accelerator lever (9) will be chosen. 
Next, Fig. 2 is explained to reference about the operation of said slowdown enabhng switch (SDE) and 
slowdown switch (SD), and an operation. 

Now, suppose that it is usually running by the manual mode. Since [ for which a tiller (A) is lifted from 
the groxmd ] it is a light load in transit or revolution, the accelerator lever (9) is operated at the low- 
speed side, and the low-speed engine speed (n) is usually detected from the engine-speed sensor (6). If 
an operator does change-over actuation and tums ON a slowdown enabling switch (SDE) here at 
automatic mode, while the target rotational frequency (nO) of the low speed set up with the accelerator 
lever (9) will be detected by the rotational frequency sensor (6) and will be memorized by the storage 
section (8), the 2nd condition that a slowdown switch (SD) is set to 'H* is chosen unconditionally. That 
is, with an accelerator lever (9), by making into a setting engine speed the target engine speed (nO) by 
which a modification setup is carried out, drive control of the solenoid (3) is carried out so that an 
engine speed may be maintained by the setting engine speed. 

Then, after an operator operates an accelerator lever (9) manually and makes a setting change of the 



http ://www4.ipdl .ncipi .go .jp/cgi-bin/tran_web_cgi_ej j e 



9/14/2006 



JP,2904854,B [DETAILED DESCRIPTION] 



Page 4 of 4 



target engine speed (nO) to a high-speed side as preparation which starts a tilling activity, in order to 
start a tilling activity, he will operate a rise-and-fall lever (10) to a descent side. Since a slowdown 
switch (SD) is still *H' at this time, the 2nd condition is maintained, and drive control of the solenoid (3) 
is carried out by making into a setting engine speed the target engine speed (nO) of the high speed by 
which a modification setup is carried out with the accelerator lever (9) so that an engine speed may be 
maintained by that setting engine speed. 

If a rise-and-fall lever (10) is operated to a rise side in order to interrupt a tilling activity and to circle, 
change-over actuation of the slowdown switch (SD) is carried out at 'L', the 1st condition will be chosen, 
the target engine speed (nO') of the low speed read from the storage section (8) will be carried out as a 
setting engine speed, and drive control of the solenoid (3) will be carried out so that an engine speed 
may be maintained by the setting engine speed. 

If a rise-and-fall lever (10) is again operated to a descent side in order to resume a tilling activity, 
change-over actuation of the slowdown switch (SD) is carried out at *H', the 2nd condition will be 
chosen, and drive control of the solenoid (3) will be carried out by making the target engine speed (nO) 
of the high speed of an accelerator lever (9) into a setting engine speed so that an engine speed may be 
maintained by the setting engine speed. 

If change-over actuation of the slowdown enabling switch (SDE) is carried out after tilling activity 
termination at OFF, and it is below the target engine speed (nO') the target engine speed (nO) of an 
accelerator lever (9) is remembered to be by the storage section (8) in the 1st condition although it 
switches to a manual mode quickly in the 2nd condition, it will switch to a manual mode, but if it is not 
the following, it will become the safety mode in which automatic mode is maintained. Moreover, even if 
it becomes safety mode, it is temporary, and a setting change of the accelerator lever (9) is made, and if 
the set point becomes below the target engine speed (nO') memorized by the above-mentioned storage 
section (8), it will switch to a manual mode immediately. 

However, in the 1st condition, even if it does not carry out change-over actuation of the slowdown 
enabling switch (SDE) at OFF, if a setting change of the target engine speed (nO) of an accelerator lever 
(9) is made, it will become above-mentioned safety mode and a target engine speed (nO) will turn into 
below the target engine speed (nO*) of the storage section (8), it will switch to a manual mode. 
Therefore, a control device (7) is automatic mode, and is set in the condition of changing the change- 
over actuation of the slowdown switch (SD) into the 1st condition. The target engine speed detected by 
the engine-speed sensor (9), i.e., the target engine speed by which a modification setup is carried out in 
the manual operation of an accelerator lever (9) If adjusted below at the value with which will maintain 
automatic mode if adjusted in the larger range than the value memorized by the storage section (8), and 
the target engine speed is remembered to be by the storage section (8), it is constituted so that it may 
switch to a manual mode automatically. 
[Other Example(s)] 

Although the case where this invention was applied to control of a diesel power plant was illustrated in 
the above-mentioned example, this invention can be apphed to the revolving-speed-control equipment of 
the engine in the activity vehicle of various kinds of formats, and the concrete configuration of each part 
makes various change of the format of the engine used as a controlled system, the actuator for engine- 
speed modification, etc. 

In addition, although a sign is described in order to make contrast with a drawing convenient at the term 
of a claim, this invention is not limited to the structure of an accompanying drawing by this entry. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this tramslation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing in which a drawing's showing the example of the engine control system of the activity vehicle 
concerning this invention, and showing [ i ] the whole centrifugal-spark-advancer equipment 
configuration, drawing where Fig. 2 explains change-over actuation with each mode, and Fig. 3 are the 
whole tractor side elevations. 

(SD) .... a rate means for switching and .. (SDE) ~ a mode change-over directions means and (6) .. the 
number detection means of rotations, and 8 .. a storage means and (9) .. a rotational frequency setting 
means. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Fig^] 



SDE=ON 
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[FigJ.] 
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